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BACKGROXJND OF THE INVENTION 
5 Technical Field of the invention 

The pxeaent invention relates to a card authenticity judging s^paratus for 
judging authenticity of a card of having a hologram on which a grating pattern- 
based image is formed. 
Description of ti^ Related Art 

10 Conventionally, as illustrated in FIG. 31, it is known that a hologram seal 

2 is affixed to a sur&oe of a card 1 such as a credit card and so fortli. An image 4 
of the hologram in an imitation of design, a mark, character and so forth of being 
used with a grating pattern 3 is formed on the hologram seal 2 as illustrated in 
FIG. 32 with a drawing enlarged. This hologram seal 2 is used for discrimination 

15 of authentidiy of the card 1. In the conventional method, authenticily of the card 
1 is made to judge while examining images formed on the hologram seal 2 with 
naked eye. 

Hbwevei; it is difficult that authentidly of the card 1 is judged in such a 
way as to examine the image 4' formed on the hologram seal 2 with the naked eye, 
20 because the image varies in accordance with direction of incident light, and/or 
there are injuries on the card, so it is difficult to judge authenticity of the card 
objectively 

Accordingly, it can be considered that the entire shape of the image 4*, the 
partial shape of the image 4', and position of hologram seal 2 of being affixed to the 
25 card 1> are judged while u^g an optical device, then authenticity of the card 1 is 
made to judge on the basis of judgment resxilt 

However, ^ce it is easy to imitate the shape of the image 4* and/or affixed 
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position, so, it is also difficult to condiict judgment of authentidfy of the card 1 
objectively by using the conventional optical device. 

In addition^ ooncerning the card 1, since the card 1 itself is bent backward^ 
a 6tu&ce of the image 4* is grinded down, and/or injury occurs, caused by aged 
deterioration concurrent usage, so, it is increasingly difficult to judge authenticity 
of the card 1 of occurring aged deterioration in the conventional optical device. 

Further, in order to make certain of anti-counter&it technology of such 
card 1, a plurality of images are formed onto the hologram 2 while dbanging 
arrangement formaticm direction of diffraction grating of configuring grating 
patterns 3 in many cases* 

FIG. 33 illustrates a rectangulsr shaped hologram seal 2 of being formed 
by three kinds of images on the basis of three grating patterns 4, 5 and 6. FIG. 
34(a) illustrates an image 8 on the basis of the grating pattern 4 in which 
diffiraction grating is arranged to be formed in the direction perpendicular to one 
side 2a of the rectangular shaped hologram seal 2. FIG. 34<b) illustrates an 
image 9 on the basis of the grating pattern 5 in which diffiraction grating is 
arranged to be formed in the right oblique 45 degrees direction against 
arrangement direction of the diffiaction grating ofthe grating pattern 4. FIG. 
34(c) illustrates an image 10 on the basis of the grating pattern 6 in which 
diffraction grating is arrar^d tobe formed in the left oblique 45 degrees direction 
against arrangement direction of diffraction grating of the grating pattern 4. The 
hologram seal 2 illustrated in FIG, 33 is formed in such a way that these three 
images 8, 9 and 10 are superimposed, thus appearances of the images 8, 9, and 10 
are varied depending on condition of the incident light to the hologram seal 2. In 
FIG. 34, arrowheads indicate arrangement formation direction of the diffraction 
grating, and extending direction of respective diffiraction grating is crossed at right 
angles to the arrangement direction. 



In addition^ WIG. 35 illustrates a rectangular shaped hologram seal 2 in 
which three kinds of images are formed on the basis of grating patterns 4", 6" and 
6^ composed of dUffiraction gratings with different pitches. FIG. 36(a) illustrates 
an image ff* on the basis of the grating pattern 4^ in which diflfraction grating is 
arrangsd to be formed in the directbn peipendicular to one side 2a of the 
rectangular shaped hologram seal 2 and ihe grating pattern 4'* itself is configured 
from diflfraction grating of pitch PI* FTG. 36(b) iUuetrates an image 9^* on the 
basis of the grating pattern configured from diffraction grating of pitch P2 in 
which arrangement formation direction of di£Graction grating is the same direction 
as that of the diffraction grating of the grating pattern 4*". FIG. 36(c) illustrates 
an image Iff' on the basis of the grating pattern 6" configured from diffiraction 
grating of pitch P3 in which arrangement formation direction of tiie dlEfraction 
grating is the s$une direction as that of the grating patterns 4\ S\ The hologram 
seal 2 illustrated in FTG. 35 is formed in such a way that these three images 8", 9"' 
and Iff' are superimposed, thus appearances of the images iT^ 9", and Iff' are 
varied depending on condition of the incident light to the hologram seal 2. In 
FIGS* 35 and 36, arrowheads indicate arrangement formation direction of the 
di£Braction grating, and extending direction of respective dififraction grating is 
crossed at right an^^ to the arrangement direction thereof 

Further, in maiQr cases, concerning the card 1, not only the image 4*, but 
also the grating patterns axe different depending on ilie production company. In 
addition^ in some cases, in the same production company, not only the image 4', 
but also the grating patterns are updated. 

In view of the foregoing the present invention is made in coneideration of 
the feet that depth and pitch of groove of diffiraction grating of grating pattern on 
which image of hologram is formed are controlled stringently, and to provide a 
card authentidly judging apparatus capable of optically judging authenticity of 



the card objectivety and speedy. 

SUMMAKy OFTHB INVENHON 

According to a first aspect of the present invention there is provided a card 
authenticity judging apparatus which comprises a light projecfciug astern for 
projectixig laser meastirement light toward hologram that is provided on a sur&ce 
of a card and on which an image on the basis of grating pattern is formed, a 
Fourier transform lens for forming grating pattern image on the basis of reflected 
diffiraction luminous flux of being reflected from the hologram on its fig^t receiving 
section, and a judging means for judging authenticity of the card on the basis of 
photoelectric oulput from the light receiving section* 

According to a second aspect of the present invention, in the first aspect, 
there is provided the card authentidly judging apparatus, wherein the judging 
means is provided with a display section for displaying its judgment result. 

According to a third aspect of the present invention» in the first or the 
second aspect, there is provided the card authenticity judging apparatus, wherein 
the judging means jud^ authentidly of the card on the basis of analyds result 
&om an analysis section that analyzes grating pattern image. 

According to a fourdi aspect of the present invention, in the third aspect, 
there is provided tibe card authentidly judging apparatus, wherein the analysis 
section outputs its analysis result to the judging means while analyzing formation 
position of grating pattern image, peak intensity, and spread width. 

According to a fifth aspect of the present invention, in the foxurth aspect, 
there is provided the card autiientidty judging apparatus, wherein the jud|?ng 
means, when all of formation position of grating pattern imiage, peak intensity, 
and spread width are authentic, juc^s the card to be authentic card and displays 
the effect of being authentic card on the display section. 



According to a sixth aspect of the present invention, in the fourth aspect, 
there is provided the card authenticity judging apparatus, wherein the judging 
means^ when &ny one or more £rom among formation position of grating pattern 
image, peak intensity, and spread width is camoufl^, judges the card to be 
5 camouflage card and displays the efiect of being camouflage card on the display 
section* 

According to a seventh aspect of the present invention, in the fourth 
aspect, there is provided the card authenticity judging apparatus, wherein the 
judging means, when all of formation position of grating pattern image, peak 
10 intensity, and spread width is authentic, judges the card to be authentic card, 
when any one thereof is pseudo within predetermined analysis limit, judges the 
card to bo tcmporaiily authentic card, and when any one or more thereof is 
camouflage, judges the card to be pseudo card, displays the judgment result on the 
display section. 

15 According to an eighth aspect of the present invention, in the fourth 

aspect, there is provided the card authenticity judging apparatus, wherein the 
judging means, when plural kinds of pitches or directions of grating pattern exist 
judges by using anafysis result fiom one of them or from whole. 

According to a ninth aspect of the present invention, there is provided a 

20 card authenticity judging apparatus which comprises a light prcgecting i^stem for 
projecting laser measurement light toward a hologram which is provided on a card 
sur&oe and on which an image on the basis of grating pattern is formed, a light 
receiving system for receiving grating pattern image on the basis of reflected 
diffraction %ht of beizig reflected &om the hologram and regularly reflected image 

25 due to regularly reflected luminous flux of being regularly reflected ftom the 
hologram, and a judging means for judging authenticity of the card on the basis of 
both the grating pattern image and the regularly reflected image. 
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According to a tenth aspect of the present invention, in the ninth aspect, 
there is provided the card authenticily judging apparatus, wherein the light 
receiving fiQrstem has one light receiving section that receives both the grating 
pattern image and the regular reflected image with common use condition. 

According to an eleventh aspect of the present inventbn, in the tenth 
aspect, there is provided the card authenticiiy judging apparatus, wherein the 
light receiving fiystem has one Foiizier trans&rm lens which is provided fer the 
sake of common use of causing the hght receiving section to receive both ihB 
grating pattern image and the regtilar reflected image. 

According to a twelfth aspect of the present invention, in any one of die 
ninth aspect to the eleventh aspect, there is provided the card authentidty judging 
apparatus, wherein the judgix^ means is provided with a display section £>r 
displaying judgment result. 

According to a thirteenth aspect of the present invention, in any one of the 
ninth aspect to the twelfth aspect, there is provided the card authenticiiy judging 
apparatus, wherein the judging means judges authentidty of the card on the basis ' 
of photoelectric output firom an analysis section of outputting both analysis result 
concerning formation position of grating pattern image, peak intensity, and spread 
width as well as analysis result concerning light receiving position of regular 
reflected 1m^ and spread width. 

According to a fourteenth aspect of the present invention, in the thirteenth 
aspect, there is provided the card authenticity judging apparatus, wherein the 
judging means, when all of analysis results concerning formation position of 
grating pattern image of being analyzed at the anal^ysis section, peak intensity, 
and spread width fsH within permitted limit, judges the card to be authentic card 
and displays the effect of being authentic card on the display section. 

According to a fifteenth aspect of the present invention, in the thirteenth 
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aspect, there is provided the card authenticity judging apparatus, .wherein the 
judging means, when any one or more of analyai3 results concerning formation 
{position of grating pattern image of being analjrzed at the anabrsis section, peak 
intensity, and spread width does not fell within permitted hmit, judges the card to 
5 be counterfeit card and di^lays the efiEect of being counterfeit card on the display 
section. 

According to a sixteenth aspect of the present invention, in the thirteenth 
aspect, there is provided the card authenticity judging apparatus, wherein the 
judging means, when all of analysts results concerning formation position of 
10 grating pattern image of being analyzed at the analysis section, peak intensity, 
and spread width is authentic^ judges the card to be authentic card> when any one 
thereof foils within predetermined limit deviated £n>m permitted limit, judges the 
card to be temporalis authentic card, and when anyone or moto thereof does not 
foil within the predetermined hmit, judges the card to be pseudo card, and 



W 16 displays the jiidgment result on Hie display section. 
Ui According to a seventeenth aspect ofthe present invention, in aiQ^ 

fll the fourteenth aspect to the sixteenth aspect* there is provided the card 

authentidiy judging apparatus, wherein the judging means, when obtaining 
analysis result in which H^t receiving position of zegular reflected image shifts 
20 from normal position, judges analysis result of grating pattern image in 
. consideration of the analysis resvdt. 

According to an eighteenth aspect of the present invention, in any one of 
the fourteenth aspect to the sixteenth aspect, there is provided the card 
authenticily judging apparatus, wherein the judging means, when obtaining 
25 cmalysis result in which spread width of regular reflected image is wider than 
formal width, judges analysis result of grating pattern image in consideration of 
l^e aiaalysis residt. 
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Accx)rding to a nineteenth aspect of tbe present inventbxi^ in any one of 
the ninth aspect to the e^teenth a^ect» there is provided tbe card authenticity 
judging apparatus^ wherein the judging means, when plural kinds of pitches or 
plural kinds of directions of grating pattern exist, judges the card by using one of 
6 them or by using a plurality of analysis results. 

According to a twentieth aspect of the present invention, there is provided 
a card authenticity judg^g apparatus which comprises a light projecting system 
&r projecting measurement li^t toward hologram which is provided on a card 
and on which an image on tlie basis of grating pattern is formed, and a li^t 
10 riaceiving system for detecting reflected difi&action ligjbt of being reflected from the 
hologram, wherein, in order to judge whether the card is authentic card or 
counterfeit card, there is provided an inddcnt direction changing means for 
changing incident direction of the measurement li^t toward the hologram. 

According to a twenty-first a^ct of the present invention, in the 
15 twentieth aspect, there is provided the card authenticity judging apparatus, 
wherein the incident direction changing means changes incident direction to 
hologram depending on kinds of cards. 

According to a twenty-second aspect of the present invention, in the 
twentieth aspect or the twenty-first aspect, there is provided the card authenticity 
20 judging apparatus, which fiuther comprises a judging means for judging 
authenticity of the card while analyzing respective reflected diffraction lights 
obtained in such a way as to change incident directbn of the measurement light to 
the hologram. 

According to a twenty-third a^ect of t^ present invention, in the 
25 twentieth aspect or the twenty-first aspect, there is provided the card authenticity 
judging apparatus, wherein the light receiving ^stem is made up of a line sensor 
for receiving the reflected diffiraction light, and a Fourier transform lens that is put 
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between the line sensor and the card 

According to a twenty-fburth aapect of the present inventioii, in the 
twentieth aspect or the twenty-first aq[)ect, tibere is provided the card authenticity 
judging apparatus, wherein the light projecting system is provided with a plurality 
of ]afier light eourcee^ the incident direction chaxigii^ means is a fightLog^utting- 
ouMi^ts switch jEbr causing the respective laser light sources to he sulgected to 
lighting^ntting-ouMigfats. 

According to a twenty-fifth aspect of the present invention, in the 
twentieth aspect or the twenty'-first aspect, there is provided the card authenticity 
judging apparatus^ wherein the li^t projecting ^stem is provided with a laser 
Kght soiut^ and a revolving means for revolving the laser light souiw to the card, 
and the incident direction changing means is oompoBed of the xevolving means. - 

According to a twenty-sixth aspect of the present invention, in the 
twentieth aspect or the twenty-first aspect, there is provided the card authenticity 
judging apparatus, wherein the incident direction changing means is a revolving 
means for revolving the card with the card supported 

According to a twenty-seventh aspect of the present invention^ in the 
twenty-second aspect, there is provided the card authenticity judging 2q[>paratuB, 
wherein the judging means diax3ges its allowed value of authenticity ju<]^ent of 
the card acoompaxq^ng with change of incident direction of the measurement 
lig^t. 

According to a twenty-ei^th aspect of the present invention^ there is 
provided a card authentidfy judging £^paratas which comprises a light prcgecting 
^stem fi>r prq^cting measuxement Kght toward hologram whidi is provided on a 
card and on vvhich a plurality of images are formed on basis of a plurality of 
grating patterns, a light receiving ^stem having a line sensor for detecting each of 
a plurahty of reflected diflfraction Kghts of being subjected to reflection and 
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difl&action due to the gratiiig pattern, and a judging means for judging whether 
the card is authentic card or counterfeit card while ana]^2±ag photoelectric output 
on the hads of the respective reflected diffiraction lights of the line sensor. 

According to a twenty-ninth aspect of the present invention, in the 
twenly-eig^th aspect there is provided the card authenticity judging apparatus, 
wherein arrangement fermation direction of the pliiraHly of reflected diffiraction 
lights is the same direction as extending direction of the line sensor. 

According to a thirtieth aspect of the present invention, in the twenty- 
eighth aspect, there is provided the card authenticity judging apparatus, wherein 
arrangement fimnation direction of the plurality of reflected diffraction lights is 
direction perpendicular to extending direction of the line sensor. 

Accordit^ to a thirty-first aspect of the present invention, in the twenty- 
eighth aspect, there is provided the card authenticity judging apparatus, wherein 
the light prcgecting system consists of one laser light source. 

According to a thirtynsecond aspect of the present invention, in the 
twen1y*eighth aspect, there is provided the card authentidty ju(^;ing apparatus, 
wherein the light receiving $yBtem has a Fourier transform lens that is put 
between the line sensor and the card. 

According to a thirty-third aspect of the present invention, there is 
provided a card authenticity judging apparatus which comprises a l^ht projecting 
system for prqjecting measurement light toward hologram which is provided on a 
card and on which a plurality of images are formed on the basis of grating pattern 
whose arrangement fonnation direction of diffiraction grating is different, a light 
receiving system having a plurality of line sensors fibr detecting respective 
reflected diffiraction lights of being subjected to reflection and diffiraction due to 
said respective diffiraction grating, and a judging means for judging whether the 
card is authentic card or counterfeit card while analyzing photoelectric output on 
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the basis of the respective reflected di£&action lights of the respective line sensors. 

Aooording to a thirty^fourth aspect of the present invention, in the thirty- 
third aspecti there is provided the card authenticity judging apparatus, wherein 
the light receiving system has a Fourier transform lens that is put between the 
line sensor and the card. 

Aooording to a thiriy-fifiih aspect of the present invention, there is 
provided a card authenticity judging system which comprises an apparatus body 
that is provided with an optical system whose light receiving section receives 
grating pattern image of laser measurement light of being projected toward 
hologram which is provided on sur&ce of a card and on which an images on the 
basis of grating pattern is formed, and a server of storing therein allowed reference 
value for judgLog authentidly of the card on the basis of grating pattern image, 
wherein, in order to judge authenticity of the card while comparing photoelectric 
output concerning the grating pattern image with the allowed reference value of 
being stored in the server, the apparatus body is made to connect to the server 
throu^ a telecommimication line. 

According to a thirty-sixth a^ect of the present invention, in the thirly- 
fifth aspect, there is provided the card authenticity judging system, whereia the 
optical system is provided with a Fourier transform lens for causing grating 
pattern image to be received by the light receiving section. 

According to a thirty-seventh aspect of the present invention, in the 
thirty-fifth a^ect or the thhrty-sfatth aspect, there is provided the card authenticity 
judging system, wherein the apparatus body is provided with a display section for 
displaying juc^ment residt. 

According to a thirty-eighth aspect of the present invention, in any one of 
the thirty-fifth aspect to the thirty-seventh aspect, there is provided the card 
authentidly judging system, wherein the server is provided with an analysis 
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section for receiving to analyze photoelectric output of grating pattern image 
transxnitted &om the l^t receiving section, and a judging means &r conducting 
authentidty judgment based on both analysis result by the analysis section and 
allowed reference value of being stored in the server, then, the serve; transanits 
the juitetnei^t result to the s^paratus body 

According to a thirty-ninth aspect of the present invention, in ax^ one of 
the thirty-jSfiJi aspect to the thirty-seventh aspect, there is provided the card 
authentidty judging i^stem, wherein the apparatus body is provided with an 
anal^sid section for receiving to analyze photoelectric output of grating pattern 
image transmitted fix>m 1^ light receiving section and for transmitting the 
analysis result to the server, and the server is provided with a judging means for 
judging authenticity of the card based on both analyeis result transmitted &om 
the anab^siB section and allowed reference value of beixig stored in the server, and 
for transmitting the judgment result to the apparatus body 

According to a fortieth aspect of the present invention/ in any one of the 
thirty-fifiih aspect to the thirty-seventh aspect, there is provided the card 
authenticity judging system, wherein the apparatus body is provided with an 
analysis section for receiviog to analyze photoelectric output of grating pattern 
image transmitted from the light receiving section, and a judging means for 
oonductmg authenticity judgment of the card based on both aHowed reference 
value received from the server and analysis result of the anafysid section. 

According to a forty-first aspect of the present invention, in any one of the 
thirty-eighth aspect to the foortieth a^ect, there is provided the card authenticity 
judging system, wherein the ana^sia sectbn outputs analysis result concerning 
formation position of grating pattern image, peak intensity spread width to the 
judging means. 

According to a forty-second aspect of the present invention, in the forty- 
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first aspect^ there is provided the card authenticity judging system, wherein the 
judging meanSy when all of aiialy^ results concerning formation position of 
grating pattern image analyzed by said analysis section, peak intensity, spread 
width fella within permitted limit, judges the card to be authentic card. 

According to a fixrty-third aspect of the present invention, in the thirty- 
ninth aspect, thm is provided the card authenticity judging system, wherein the 
judging means, when all of analysis results concemiE^ formation position of 
grating pattern image of being ana^^d at the analysis section, peak intensity, 
and spread width is authentic^ judges the card to be authentic card, when any one 
thereof fells within predetermined limit deviated from permitted limit, judges the 
card to be temporarily authentic card, and when any one or more thereof does not 
feU within the predetermined Mniit, judges the card to be pseudo car^ 

According to a ferty-feurth aspect of the present invention, in any one of 
the thirty-ei^th aspect to the forty-third aspect, there is provided the card . 
authenticity judgmg system, wherein the judging means, when plural kinds of 
pitches or plural kinds of directions of grating pattern exist, judges ihe card by 
using one of them or by using a plurality of analysis rei^ts. 

By these configurations described above, laser measurement tight is made 
to project toward hologram fit>m hght projecting system. So, grating pattern 
image based on reflected diffiraction lijg^t &om hologram is received on li^t 
receiving section throuE^ Foizcier transform lens* Photoelectric output fix>m the 
]igkt receiving section is input to juc^in^ means, then authenticity of the card is 

judged by the judging means. 

BKCEP DESCRDPnON OP THE DRAWINGS 

BIG. 1(A) is an outline side view of a card authenticity judgmg apparatus 
according to a first embodiment of the present invention; 

FIG. 1(B) is an outline plan view of the card authenticity judging 
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apparatus according to the first embodiment of the present invention; 

FIG* 2(A) is an e^Ianation view of relative relationsbip of grating pattern, 
Fourier transform lens, and line sensor; 

HG. 2(B) is an amount of U^t distribution map in the case of authentic 

card; 

FIG, 2(Q is an e3q[)lanation view for explaining depth and di^rsion of 
groove of difiGraction grating of grating pattern in the case of authentic card; 

FIG. 3(A) is an explanation view of relative relationship of grating pattern 
configured fiom diffraction grating with shallow groovei Fourier transform lexis^ 
and line sensor; 

FIG. 3(B) is an amount of light distribution graph in the case of 
camouflage card due to grating pattern configured ftom difl&action grating with 
shallow groove; 

FIG. 3(C) is an e3cplanation view of grating pattern configured &om 
difi&action gratix^ with shallow groove; 

FIG. 4(A) is an e^lanation view of relative relationship of grating pattern 
configured firom diSraction grating with large dispersion, Fourier transform lens» 
and line sensor; 

FIG. 4(B) is an amount of light distribtction graph in the case of 
camotiflago card diie to grating pattern configured firom dif&action grating with 
large dispersion; 

FIG. 4(C) is an explanation view for explaining grating pattern configured 
&om diffiraction grating with lai^ dispersion; 

FIG. 5(A) is an explanation view of relative relationship of grating pattern 
configured torn diffiraction grating with large pitch width, Fourier transform lens, 
and hne senaoi^ 

FIG. 5CB) is an amount of light distribution graph in the case of 
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camouflage card due to gratmg pattern coafiguxed from di&action grating with 
large pitch width; 

FIG. 5(C) id an explanation view &r explaining grating pattern configured 
from diffiraction gratiQg with large pitdh width; 

flQ. 6 ia a circuit block di^^pram of the card authenticity judging 
apparatus acceding to the first embodiment of the present inventbn; 

FIG. 7(^ is an outline side view of a card axdlientidty judging apparatus 
of a second embodiment; 

HG* 7(B) is an outiine plan view of the card authenticity judging 
apparatus of the second enabodiment; 

FIG. 8(A) is an explanation view of relative relationship of grating pattern, 
Fourier transform }&my and line sensor of the second embodiment; 

FIG. 8(B) is an amount of light distribution graph in tte case of authentic 
card of the second embodiment; 

FIG. 9 is a circuit block diagram of the card authenticity judging 
apparatus of the second embodiment; 

FIG. 10 is an eiqplanaticm view &r comparing respective amount of light 
distribution between the case of authentic card and the case that wear and tear 
occur as aged deterioration in the card; 

FIG. 11 is an explanation view fiir comparii^ respective amount of light 
distribution between the case of auHienttc card and the case that backward-bend 
occurs as aged deterioration in the card; 

FIG* 12 is an outline side view of the card authenticity judging apparatus 
in which Hne sensor fcr grating pattern image and line sensor for regular reflection 
image are prepared separately; 

FIG. 13 is a circuit block diagram of being used by a card authenticity 
judging system of a third embodiment; 
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FIG. 14 is a dxcuit block diagram of a first modified example of the third 
embodiment; 

£16. 15 is a dicuit bloc^ diagxam of a second modified ^mple of the 
diird embodiment; 
5 FIG. 16 is a peiispective view iUustrati^ 

authentidly judging apparatus of a fbiurdi embodiment; 

FIG- 17(a) is a front view of an explanation view iHustratiiig outline 
configuration of an optical system of the card authenticity judging apparatus of the 
&urdi embodiment; 

10 FIG. 17(b) is a plan view of an explanation view illustrating outline 

confi^furation of the optical ^stem of the card authenticity , judging apparatus of 
the £[>urth embodiment; 

FIG. 18 is a circuit block di^^ram of the card authenticity judg^g 
apparatus of the &urth embodiment; 
15 FIG. 19 is an explanation view for explaining reflected diflSraction light of 

being £>rmed by incidence of parallel measurement light Ql of headii^ into 
hologram seal illustrated in FIG. 33/ in which reflected dififraddon light is 
illustrated when inddence of tiie parallel measurement light Ql heads from 
direction at right angles to extending direction of respective diffiraction gratings of 
20 configuring a grating pattern 4; 

FIG. 20 is an explanatbn view for e3q>laining reflected diffiraction light of 
being formed by inddence of parallel measurement light Q2 of heading into 
hol<^am seal illustrated in FtG. 33, in which reflected di£&action Kght is 
illustrated when incidence of the parallel measurement lig^t Q2 heads ficom 
25 direction at right angles to extending direction of rei^ctive difiBraction gratings of 
configuring a grating pattern 5; 

FIG. 21 is an explanation view for esq^laining reflected diffiractbn light of 
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being formed by incidence of parallel measurement light Q3 of heading into 
hologram seal illustrated in FIG. 33, in which reflected diffiraction light is 
illuBtrated when inddence of the parallel measnzement lig^t Q3 heads from 
direction at r^ht angles to extending direction of respective diffiraction gratings of 
configuringa grating pattern 6; 

FIG. 22 is an e3q)lanation view of amount of distribution on tibe basis 
of reflected diffiraction light when incidence of the parallel measurement light Ql 
heads from direction at right angles to extending direction of respective difi&raction 
gratings of oonfiguzing the grating patteem 4; 

FIG. 23 is an e^lanation view illustrating depth of a groove of difitaction 
grating of grating pattern illustrated in FIG. 33; 

FIG. 24 is an explanation view of amoimt of light distribution on the basis 
of reflected diffiraction ligbt when inddence of parallel measurement li^t Ql 
heads &om direction at right bx^s to attending dir^on of respective diffiraction 
gratings of configuring the grating pattern 4, in which amount of light distribution 
on the basis of reflected difi&action light of difiGraction grating having larger pitch 
than that of diffiraction grating of ffhe grating pattern 4 lUustrated in FIG- 22 is 
indicated. 

FIG» 25(a) is a front view of an explanation view illuatrating outline 
configuration of an optical sfystem of a card authentidly judging apparatus of a 
fifth embodiment; 

FIG. 25(b) is a plan view of an explanation view illustrating outline 
cx^nfiguration of the optical system of the card authenticity judging apparatus of 
the fifth embodiment; 

Ha 26 is a circuit block diagram of the card authenticity judging 
apparatus of the fifth embodiment; 

FIG. 27(a) is a firont view of an explanation view^ illustrating outline 
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configuration of an optical system of a card authenticity judging apparatus of a 
sixth embodiment; 

FIG, 27(b) is a plan view of an explanation view illustrating outline 
configuration of the optical system of the card authenticity judging apparatus of 
the Sixth embodiment; 

JIG. 28 is an enlargsd explanation view for plaining reiSected diffiraction 
light finmed by incidenoe of parallel measurement light into hologram seal 
illustrated in FIG. 33, in which reflected difiBraction light is indicated when 
ixicidence of parallel measurement lig^t heads from direction at right angles to 
extending direction ofTespedave diffiraction grating of configuring grating pattern; 

EEG. 29 is a circuit block diagram of the card authenticity judging 
apparatus of the sixth embodiment; 

FIG. 30 is a ciicuit block diagram of a card authentidty judging apparatus 
of a modified example of the sixth embodiment; 

FIG. 31 is a front view of a card which a hologram seal is afiBxed on its 

sur&ce; 

FIG* 32 is an enlarged view of the hologram seal; 

FIG. 33 is an explanation view illustrating one example of grating pattern 
of being formed at the hologram seal; 

FIG. 34(a) is an explanation view fi>r explaining detail dTgratirig pattern 
iUustrated in FIG. 33, in which grating pattern whose arrax^ment direction of 
the diffiraction grating is formed in the direction at right angles to one side of the 
hologram seal is illustrated; 

FIG. 34(b) is a view iUusfcrating grating pattern in whidb arrangement 
directLon of diffiraction grating is formed in the direction of right oblique 45 degrees 
direction to arrangement direction of grating pattern illustrated in FIG. 34(a); 

FIG. 34(c) is a view illustrating grating pattem in which arrangement 
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direction of diiOfraction grating is formed in the direction of left obKque 45 degrees 
direction to arrangement direction of grating pattern illustrated in FIG. 34(a); 

FIG. 35 is a view iUustrating a rectangular shaped hologram seal in which 
three kinds of images are formed on the hasia of grating pattern configured finom 
diffiraction grating with di&rent pitches; 

FIG. 36(a) is an e^qplanation view of hologram seal illnstrated in FIG. 35, 
in which image whose difl&action grating is arranged to be formed in the direction 
at right angles to one side 2a of rectangular shaped hologram seal 2, and on the 
basis of grating pattern configured &om diffiraction grating of predetermined pitch 
is indicated; 

FIG. 36(b) is an explanation view of the hologram seal illustrated in FIG. 

35, in which image on the basis of gratii^ pattern of being conJGgured fixan 
diffiraction grating whose directum is the same as arrangement formation direction 
of diffiraction grating iUustrated in FIG. 36(a) and whose pitch is difierent firom 
predetermined pitch ia indicated; and 

FIG. 36(c) is an explanation view of the hologram seal illustrated in FIG. 

36, in which image on the basis of gratii^ pattern of being configured fimn 
diffiraction grating whose direction is the same as arrangement formation direction 
of diffiraction grating illustrated in FIG- 36(a), FIG. 36(b) and whose pitch is 
di£kfent firom pitches illuslxated in FIG. 36(aX FIG. 36 (b) is indicated. 

THE PREFERRED EMBODIMEl^ OF 
[First Embodiment] 

In FIGS. 1(A) and 1(B), reference numeral 22 is a light projecting system 
for projecting a laser measurement U^t Ql toward a hologram seal 2 of being 
provided at a surfoce of a card 1^ reference numeral 23 is a light receiving sj^stem 
for receiving a reflected diffiraction hgkt 32 reflected fix>m the hologram 2, 
re&rence numeral dff is an ana^ysis^'udgment section (a judging means) for 
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ana^rzix^ to judge aut^atidty of the card 1 on the basis of the reflected difi&actioii 
light 32 of receiving at the K^^t receiving system 23. It should be noted that an 
image 4' of the hobgram on the basis of a grating pattern 3 is formed on the 
holc^am seal 2. 

The light prcgecting e^ystem 22 is provided with a semiconductor laser 24a 
for emitting the laser measurement light Ql, and a collimator lens 24b for forming 
parallel luminoiis flux from the laser measurement hshi Ql emitted &om the 
semiconductor laser 24a. 

The li^t receiving system 23 is provided with a Fourier trai^rm lens 27 
located at immediately above the hologram seal 2, and a line sensor 28 as a light 
receiving section. The card lis placed at a fiont focus position f of the 
transform lens 27 in connection with its hologram seal 2. The Hoe sensor 28 is 
located at a rear focus position f of the Fotirier transform lens 27 and, as 
illustrated in FIG. 1(BX is disposed in parallel to the laser measurement lii^t Ql 
(illustrated by a l^t axb). It should be noted that the front focus poaitbn f and 
the rear focus position f have the same diis^ 

An ax3ialysis^udgment section 3(f is provided with an analysis block 
section 30 for anaMog grating pattern image (refening to FIO. 2(A)) of the 
reflected diffraction li^ 32 of being formed at the Hne sensor 28, a judgment 
block section 31 for conducting authenticity judgment on the basis of photoelectric 
output outtput from the analysis block section 30, and a di^lay section 50 for 
displaying the judgment result 

When the semiconductor laser 24a is turned ON, incidence of the laser 
measurement light Ql, seen from above, heads to image 4' of the hologram in 

paraDel to the line sensor 28 with an incident angle 6 against the hologram seal 
2 as constant. 

Supposing that the image 4', in this example, whoso respective grating 
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patterns 3 are formed with predetermined pitch (for instance, constant pitch width 
LO f/m) in the direction at right angles to extending dire^ 
Incident lig^t vector component of heading to the grating pattern 3 only in the 
direction perpendicular to extending direction of the grating pattern 3 contribxites 
5 to diffiraction phenomena from among parallel Inminona flux of laser 
measurement li^t Ql-baaed incident lights of heading into the grating pattern 3. 

For that reascm, when the laser measurement light Ql-based incident 
light heads to the image 4' of the hologram, as illustrated in FIG. 2CAX a grating 
pattern image (jprimary dif&action li^t) Q2* is iSsrmed in such a way as to position 

|;ajs 

CI 10 ontheIinesensor28byufieaftheFouri^trax)sE^ 

The line sensor 28 is disposed while supposing that when the grating 
^ pattern 3 is aligned with constant pitch width ideally and peak of the laser 

P measurement light Ql is positioned at center address. 

%^ On the other hand, from a practical standpoint, as il^^ 

W 15 , micro diversion exists on the grating pattern 3. The dispersion, even though the 

iff image 4' of hologram is formed in good precision, exists in the extreme]^ fine 

O 

ij range. 

However, when the image 4* of hologram is rough, dispersion exists in 
large range. Hereinafter, for convenience of e^lanation, supposing that when 
20 ideal pitch width of the grating pattern 3 is 1.0 um, pitc^ error of the grating 
pattern 3 of image ^ of hologram of authentic card 1 is taken to be not more than ± 
0.1 //m, and depth of the grating pattern 3 is taken to he H. 

In cases where, the image 4' of hologram of being formed on the card 1 is 
authentic one« grating pattern image of the grating pattern 3 is formed at 
25 approximate center address in the line sensor 28. 

FIG. 2(B) illustrates peak intensity Z on the basis of depth H of the 
grating pattern 3 on this occasion, peak position M on the basis of pitch width of 
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the grating pattern 3» amount of li^t distribution R of appearing with spread 
width W at piedeterzninad threshold value w on the basis of dispersion of pitch of 
the grating pattern 3. The peak intensity Z, peak position M, and spread width 
W are stored in the judgment bbdc section 31 as authentic judgment allowable 
reference value* 

Here, as illustrated in FIG. 3(C), when in the grating pattern image Q3 of 
the case in which depth of the gra ting p attem 3 is 6i&pt3a. H2 that is shallower than 
d^th H of the grating pattern 3 of authentic card 1, peak intensity Z2 of amount 
of Hght distribution Rl becomes lower distribution than peak intensity Z of 
amount of li^t distribution R, 

In addition, as illustrated in FIG. 4(C), when in tiie grating pattern image 
of the case in which dispersion of pitch of the grating pattern -3 is rougher 
dispersion (for instance, ± 0.2 ^ m or more) than dispersion (for instance, ± O.Yu m 
or less) of the grating pattern 3 of auHientic card 1, spread width W2 on threshold 
value w of the amount of light distribution R2 becomes wider distribution than 
spread width W of amount of lig^t distribution K 

Furthei; as illustrated in FIG. 6(C), when in the gratixxg pattern image of 
the case in which pitch width of the grating pattern 3 is wider pitch width (fbr 
instance, 2.0 i^m) than pitch width (£>r instance, LO i:/m)ofthegratingpattem3 
of authentic card 1, peak position M2 of the amount of light distribution R2 
becomes distribution that is shifted rightward fsxmt peak position M of amoimt of 
Hght distribution R. 

It should be noted that, in the above respectiv© drawings, peak position M 
of respective amount of distributions is taken to be reference, however, it is 
appropriate that center of gravity position XG of respective amount of light 
distributions is taken to be reference. 

Accordingly, the analysis block section 30 analyzes these optical 



22 



characteristics on the line sensor 28 to output to the judgment block section 31, 
then the judgment block section 31 compares the output results with the authentic 
jiidgment allowable reference values of the peak intently the peak position 
the i^iead width W (standard deviation) stored beforehand by using statistical 
technique, when at least any one of them is different ficom the authentic judgment 
allowable re&ronce value, or when at least any one of them is larger than 
allowable value of predetermined range, the judgment block section 31 judges the 
card as counterfeit (camouflage) card to output the judgment result to the display 
section 50. 

For instanoB, pixel zuunber of the line sensor 28 of fx^tal niunber of pixel n 
is taken to be 1, 2, i, .„ n in turn from left of FIG. 2(A), and photoelectric oulput 
of rei^[>ective pixels is taken to be Xi, afi:er detecting the maximum intensity (peak 
intensity Z) on the line sensor 28 and pixel jxumber i of indicating the maximum 
intensity, pixel number (peak position M) corresponding to average value from 
photoelectric output Xi of respective pixels is made to calculate from following 
Ibnnula (1). In addition, spread W of amount of l^^t distributk>n is made to 
obtain jGrom formula @). 

M = tii^x,)/±{x,) A(l) 

»'=Jl;'.'<(^-')'/Z'/ A (2) 

On tbis occasion, pix&l number that indicates one not more than 
predetermined value among photoeleetiio outputs Xi is not used in calculation by 
the above formulas. 

It should be noted that it is appropriate to use formulas (3) and (4) instead 
of formulas (1) and (2). 
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JCo=tii^x,)^ti^>) A (3) 

<^ = J^^x(^'f/S*. A (4) 

ECere, the ana^rsis block Gectdan 30 possesses both functioii &r conducting 
calculation on the bams of formulas (1) and (2) to store the calculation result 
temporalis and fimctbn for stoziiiig the peak inteneity Z temporarily; 

On the other hand, the judgment block section 31, as xUustrated in FIG. 6, 
is provided with an aUowed value control section dB\ comparators 43 to 45, 
allowed value setdng units 46 to 48, and a geiieral judgment section 49. 

Hie allowed value setting unit 46 sets permitted limit of the peak 
intensify Z of amount of light distnbtition, the aflowed value setting unit 47 sets 
permitted limit of the center of gravity position M of amount of lig^t distribution, 
and the aBowed value setting tmit 48 sets permitted Umit of the spread width W of 
amount of l^ht distribution. 

Since it is not improbable that even though the card 1 is authentic card, 
the peak intensiiy the peak position M, and the spread width W of amount of 
light distribution of the grating pattern 3 of being formed the holc^pram image 4 
are different £eom the reference values, it is desirable that permitted limits of 
setting to respective allowed value setting units 46 to 48 are made to control by the 
allowed value control section 36'« 

Analyeie output concerning peak intensity Z of beiug analsrzed at the 
analysis block section 30 is input to the comparator 43, analysis output concerning 
peak position M of being analyzed at the analysis block section 30 is input to the 
comparator 44» and analysis output ooncemii)^ spread width W of being analyzed 
at the analysis block section 30 is input to the comparator 45. 

The comparator 43 compares whether the analysis output concerning the 
peak intensity Z fells within the peak intensity permitted limit for card 



24 



authantidty judgment of being set by the allowed value setting unit 46» tlie 
comparator 44 compares whether analjrsis output concerning the peak position M 
Mis within the peak poaitLon permitted limit of being set by the allowed value 
setting unit 47, and the oomparator 45 oompaxes whether anabasis output 
ooncermng the spread width W &]la within the spread width permitted limit for 
card authentidiy judgment of being set by the allowed value setting unit 48. 

These ooxnparifion results are input to the general judgment section 49, 
then the general judgment section 49» on the basiB of these comparison iiesults, 
judges whether the card is audientic card or camouflage card, so, judgment result 
is displayed on the display section 50. 

Thus, aooording to this embodiment, authentidiy judgment whether the 
card is authentic card or oounterfi^t (camouflage) card is made to judge whether 
the peak intensity Z» the peak position M, and spread width W of amount of light 
distribution fell within permitted limit, whereby, it is possible to conduct accurate 
authenticity judgment on the basis of tbe di&actbn grating pattern 3 incapable of 
being fbrged (rigged) without conducting authenticHy jud^ent by tisiiig the 
whole image or part image at wide range of the image 4' of hologram. 

It should be noted that, as for the card 1, &r instance* surfieice of tiie 
grating pattern 3 wears caused by aged deterioration by fiequent nsage, and/or 
sur&ce has fine scratches, therefore, if permitted limit of the peak intensity Z, the 
peak position M, and the spread width W of amoimt of light distribution at the 
case of the authentic card 1 is taken to be accurate limits tiiere is fear that the card 
is judged as camouflage card in spite of authentic card, accordingly, it is possible to 
widen slightiy respective permitted limits (in particular, peak intensity Z caused 
by depth of the grating pattern 3). 

On this occasion, in cases where althou^ any one of the peak intensity Z, 
the peak position and the spread width W of amount of Hght distribution is not 
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indudcd in accuratety^ dose permitted limit, the value is positioned at somewhat 
shifted position from the accurate pennitced limit while taking into consideration 
of a&zemeniioned aged deterioration and so fortih, the card is judged as temporary 
authentic card of pseudo limit diCEerent fix>m co\mter&it (camouflage) limit, and 
6 the efEect is made to display on the display section 50, for instance, it becomes 
possible to taice correspondence of urpng derk and so fiyrth accepting the card to 
conduct ascertaioment of detenoration and/or scratches by viaual cheeky and of 
urging the user to change card because deterioration is remarkably. 

In the card authenticity judging apparatus according to the first 
10 embodiment, accurate authenticity judgment whether the card is authentic card 
or counterfeit card can be made to conduct by using diffi-action grating of being 

fri 

% difiBcult to forge without conducting authenticity judgment using the whole 

^ image and/br part image at wide range of image of hok^r^ 

y " 

15 (Second Embodiment) 
I II The second embodiment, as ilhsstrated in TIG, 7, has configuration in 

III wludb the reflected diS&actbn lig^t 32 is made to receive by the line sensor 28, and 

a regular reflected li^t 32S is made to receive by the line sensor 28. 

Namely, as iJltistrated in FIG. 8(A), tiie Fourier transform lens 27 
20 conducts image formation of both grating pattern image of the reflected difiSraction 
£|^t 32 of being reflected with difi&radion at sur&oe of the hologram seal 2, and 
regular reflected image of the regular reflected light 32S of being regularly 
reflected at sur&ce of the hobgram seal 2, on the line sensor 28. 
In addition, the analysis^udgment section 30*, as iflustm 
25 the anafyeis block section 30 for anafyzing both a grating pattern image Q2' of the 
reflected diflfraction light 32 and regular reflected image of the regular reflected 
light 32S formed on the line sensor 28, and the judgment block section 31 fi>r 
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conducting authenticiiy judgment on the basis of photoelectric output that is 
output from the analysis block section 30. 

The judgment block section 31 has allowed value setting units 46', 47 and 
oomparators 43', 44' in addition to the allowed value setting units 46 to 48^ and the 
comparators 43 to 45 as shown in the first embodiment. 

Analysis output is input to the comparators 43 to 46 in the same way as 
the SxBt embodiment, role of the comparators 43 to 45, and role of the allowed 
vahie setting units 46 to 48 are the same as that of the first embodiment 

The allowed value setting unit 46" sets authentic permitted limit of spread 
width Ws indicated by amount of K|^ht distribulaon S of FIG- 8(0), ^ allowed 
value setting unit 4T sets authentic permitted limit of peak position Ms of amount 
of light distributbn S. It should be noted that it is appropriate that center of 
gravity position of amount of light distribution S is used instead of the peak 
position Ms. 

Since it can be considered that although the card 1 is the authentic card, 
^read width Ws, and peak position Me of amount of light distribution S may be 
different filom that of the referenoe values, it is desirable to control authentic 
permitted limit set to respective allowed value settii:^ units 4^, 4T by using the 
allowed valvie control section 36\ 

Analysts output conoermiig spread width Ws of being analyzed at the 
analysis block section 30 is input to tiie comparator 43^, and analysis output 
concerning peak position Ms of being analyzed at the analysis block section 30 is 
input to the comparator 44\ 

The comparator 4? compares whether ana^sis output oonoerning spread 
width Ws fells within spread width reference permitted Kmit for card authenticity 
judgment reference set by the allowed value setting unit 46', and the comparator 
44' compares whether analysis output concerning peak position Ms fells within 



27 



peak position reference permitted limit for card authenticity judgment reference 
set by the allowed value setting unit 47. 

These comparison result is input to the general judgment section 49» then 
the general judgment section 49 judges whether the card is authentic card or 
counterfeit card on the basis of these compariBon result, so, judgment result is 
displajred on the display section 50. 

It should be noted &at» as Ibr the card 1, for instaiKe, a sur&ce of the 
grating pattern 3 wears caused by aged deterioration by frequent usage, and/or 
sur&ce has fine scratches. In addition, backward bend Oiabit) occurs because it is 
always carried 

In the case of such wear and tear (including scratches), and/or backward 
bend, for instance, in the case of wear and tear, reflected amount of hght. decreases 
from the amount of the case that the card is authentic card as groove depth H 
became shallow, and in the case of backward bend, image formation position on 
the line sensor 28 is shifted &om the position of the case that the card is authentic 
card as pitch width weze dififerent. 

So, regular reflected image on the basis of the regular reflected light 32S is 
made to form image foirmation on the line sensor 28, thus judgment of grating 
pattern image is conducted with the regular reflected image as reference- 
Namely, the regular reflected image of being farmed as image formation 
on the hne sensor 28, as illustrated in amount of light distribution S of MG. 8(B), 
is one in which spread width Ws on threshold value w is narrower than spread 
width W on threshold value w on the basis of gra ting pattein iiaage and amount of 
li^t distributioii has a sharp shape with high peak iateiiaity Zs at peak position 
Ms. 

Accordingly, regular reflected image of the case that the card is the 
authentk card 1 is taJEen to be measutemeitt reference image» and the ^read 
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width Ws and 1^ peak position Mb are made to monitor, when tiiere is analysis 
output £rom the comparators 43\ 44' that the spread width Ws and the peak 
position Ms do not &I1 within spread width reference permitted limit or peak 
position referenoe permitted limit, it is possible to conduct authenticity judgment 
regardless of wear and tear and/or backward bend if analysis output £nom the 
comparator 43 thxoxigh the comparator 45 is made to take into consideration at 
the general judgment section 49. 

For instance, as illtBtrated in FIG. 10, when wear and tear occur on the 
hologram seal 2 of the card 1, amount of light distributions R4, SI of respective 
images formed on the line sensor 28 are low in oannectiCHa with their peak 
intensities Z3, Ps2 and are wide in connection with their spread widths W3, Ws2 
to amount of light distributions R, S at the time of authentic case. 

Consequently* spread width W3 at the amount of li|^t distribution R4 
obtained actually is made to compensate on the basis of variation ratio between 
spread width Ws at the amount of light distribution S of the time of reference and 
spread width W82 at the amount of light distribution Si obtained actua% if 
fipread width W3 after compensation &Us within permitted hmit at the spread 
width W, judgment is made to conduct as authentic card. It should be noted that, 
as for variation of peak inteissity Zd> similarly, it is also appropriate that the peak 
intensify Z3 may be made to compensate by using variation ratio between the 
peak intensity Zs and the peak intenrity &2, as well as area of amount of li^t 
distribution R4 may be made to compensate by using variation ratb. 

In addition, as illustrated in FIG. 11, when backward bend occurs in the 
card 1, deviations dl, d2 occur in amount of h^t distributions R5» S2 of respective 
images formed on the line sensor 28 against amount of li^t distributions S at 
the time the card is authentic, caused by change of reflection direction. 

On this occasion, deviation amount of respective deviations dl, d2 are the 
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same amount when deviation is caiised by backward bend of the card 1. 

According^, if peak position M3 fisdls within permitted limit on the peak 
portion M, authentic judgment is made on the occasion that deviation dl of peak 
poradon M3 is made to compensate by only corresponding deviation 62 from 
5 didtanoe Dl between peak positions M, Ms of amount of light distributions S at 
the tbcne of reference and peak posittoos M3^ Ms2 at amount of light distribution 
S2 obtained actually. 

Thus^ according to the second embodiment) authenticity judgment 
whether the card 1 is authentic card or coxmterfeit card is made to juc^ whether 
p 10 the peak intensity the peak position M, and the spread width W of amount of 
f2 lig^ distribution R fell within permitted hmit, and when, with amount of light 

^% distribution S as reference, its reference spread width W$ and its reference peak 

position Ms do not fell within reference permitted hmzt, it is possible to improve 
^ reliability of audienttcity judgment in such a way as to compensate judgment 

[y 15 resiilt while jiidging that aged deterioration occurs on the ca^ 

In additioxi as illustrated in FIQ. 12, the line sensor 28 is taken to be one 
for judging the grating pattern imajg^^ and an additional line sensor 28^ different 
from the line sensor 28 ia provided at the same position as the rear side fecue 
position f , thus it is possible to use the line sensor 28* which is one for judging the 
20 regular reflected image. 

In this case, the analysis block section 30 possesses function of zok for 
analyzing photoelectric output from the line sensor 2ff ^ and similarly judgment is 
conducted at the judgment block section 31. 

25 (Third Embodiment] 

In tho card 1, for instance, there is a case in whiA different hologram 
image 4 or diflferent grating pattern 3 is xised according to card company 
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production company) or according to renewal, in order to conduct authenticity 
jud^ent despite different of kinds of card caused by such card company and/or 
renewal and so forth, as iUusfcrated in FIG. 15, total system is made to configure in 
such a way that optical i^stem having the line sensor 22 and the dispk^ section 
50 are taken to be terminal of the apparatus body, and the analysis block section 
30 and the judgment block section 31 are diqsosed at server side of being disposed 
at the card company and/or head office and so forth* 

Configuration and operation of the analysis block section 30 and 
apparatus body section are the same as that of the first embodiment. 

Due to the conjuration and operation, output &om the line sensor 28 is 
transmitted to a transmission-reception section (or interfeice) 61 of the server side 
via a transmiflftion-reoeptbn section (or inter&ce) &0, so, above deecxibed analysis 
is conducted at the analysis block section 30, and oomparison/general judgment is 
conducted using allowed value fix>m the allowed value control section 36' of storing 
the latest reference allowed value depending on kinds of the cards» thus the 
judgment result is displayed on the tHaplsy section 50 via the transmissbn- 
reception section 60 of temiinal side from the transmission''reception section 61 of 
the server side. 

[Modified Example 1} 

In addition, as illustrated in FIG. 14, it is appropriate that the apparatus 
body that is provided with the optical system having the line sensor 28, the 
analysis block section 30, and the display section 50, is taken to be terminal, the 
judgment block section 31 is provided at the server dde of the card company 
and/or the head ofi&ce and so forth. 

Due to the configuration, output from the line sensor 28 is anafyzed at the 
analysis block section 30, affcer that, the analyzed result is transmitted to the 
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traiismission-reception sectioii 61 of the sever side through the transmission- 
recaption section 60, then, compaiison/general juf^ment is conducted using 
allowed value from the allowed value control section 36" of storing the latest 
reference allowed value dej^nding on kinds of the cards, thus the judgment result 
is displayed on the display section 50 via the transmission-ieception section 60 of 
the terminal side from the transmission-reception section 61 of the server side. 

(Modified Example 2] 

In addition, as illustrated in FIG. 15, it is appropriate that the whole 
except fi)r the allowed value control section 36^ are disposed at the apparatus hody 
side, and only the aUowed value control section 3ff is disposed at the server side of 
the card company and/or the head office and 80 forth. 

For this configuration, output from the line sensor 28 is anafyzed at the 
anaJ^sis block section 30, after that, general jtidgment is conducted at the general 
jxidgment section 49 using allowed value from the aUowed value control section S& 
of storing the latest reference aUowed value depending on Idndd of the cards via 
the transmission-reception sections 60, 61, to display on the display section 50. 

On this occasion, omoerning installation of Use servex; as described above, 
if at least reference albwed value can be controlled, it is also appropriate to use 
alternate server and so forth except for the above server whereby, if operation 
from analysis to judgment or judgment is conducted at the server side, judgment is 
not conducted at the terminal side namely, judgment is not conducted at the store 
and so forth, therefore, it is also possible to conduct batch control of connection 
and/or procedure such as service and/or change to the user on the basis of 
judgment result 

Furthermore, since a telecommunication line is utilized, for instance, 
connection between one server and the other server is executed easily, whereby, for 
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example, utilization for crime-prevention becomes possible, in which judgment 
result of counterfeit card is made to tranfimit to the server of being installed at the 
police station and/or card insurance company. 

[Forth Example] 

FIG. 16 is a perspective view illustrating outline configuration of a card 
auHienticity judging apparatus of a fourth embodiment. 

In HG- 16, reference numeral 20 indicates a box of the card authenticity 
judging apparatus. The box 20 is provided with an entrance and exit 21 of the 
cardl- As illustrated in FIGS. 17(a) and 17(bX in the inside o^ 
are provided the light projecting intern 22 for projecting measurement ligjit to the 
hologram 2 that is provided at the card 1 and forms image on the basis of grating 
pattern, the light receiving system 23 for detectii^ reflected dif&action li|^t of 
being reflected from the hok^ram 2, and a circuit block section that will be 
described later. 

Here^ the light projecting system 22 is made up of three laser li^t source 
sections 24 to 26* Re(^)ectLve laser Hg^t source sections 24 to 26 consist of 
sexniconductor lasers 24a to 26a» and coDimate lenses 24b to 26b, ThecoUimate 
tenses 24b to 26b serves on rote of converting laser light emitted j&om the 
semiconductor lasers 24a to 26a into parallel measurement light. Configuration 
of the light receiving i^ystem 23 is the same as that of the first embodiment. 

The card 1 is set at the £ront focus position f of the Foiurier transform lens 
27 after beii^ brought in the box 20« 

The circuLt blodc section, as illustrated in FIG. 18, consists of a control 
block section 29, the analysis block section 30, and the judgment block section 31. 
The control block section 29 possesses function for conducting both 
Ughting^utting-out-lights control of the laser Ught source sections 24 to 26 and 
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Betting-oontTol of allowed value of authenticity judgment of allowed value setting 
unit dedcnbed later. 

Selection switches SI, S2, and S3 as inddsnt direction changing means 
^ddent dixection selecting means) are connected to the control block section 29. 
When selecting the selection switch SI, the semicxmductor laser 24a is turned ON, 
when selecting the selection switch S2, the semioonductor laser 25a is turned ON> 
and when selecting the selection switch S3, the semiconductor laser 26a is tiamed 
OR 

When the semioonductor laser 24a is turned ON, the parallel 
measurement hi^t Ql, as iUustrated in FIG. 17(a), heads with incident ai^e 6 
toward the hologram seal 2 as constant, as Oluatrated in FIG. 17(b), incidence into 
the hologram seal 2 is made from incident direction of angle ^ = 0 against 
extending direction of the line sensor 28. 

When the semiconductor laser 25a is turned ON^ the parallel 
measurement light Q2 heads with incident angle 6 toward the hologram seal 2 
as constant, as iDustrated in FIG. 17^), incidence into the holograni seal 2 is made 
from incident direction of an^e ^ = 01 against extending direction of the line 
sensor 28. 

When the semiconductor laser 26a is turned ON, the parallel 
measurement light Q3 heads with incident angte d toward the hologram seal 2 
as constant as illustrated in FIG. 170>), incidence into the hologram seal 2 is made 
from incident direction of ang^e <^ = 1 against extending direction of the line 
sensor 28. Incident direction of measurement light toward the hologram seal 2 is 
changed depending on the selection switches SI, S2, and S3. 

Suppoang that images 8, 9, and 10 on the basis of three grating patterns 4, 
6, and 6 are formed on the hologram seal 2 here. And supposing that incidence of 
the parallel measinement light Ql heads from dii:ection at n^t angles to 
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extending direction of respective diffi^action gratingB of the grating pattern 4, 
incidence of the parallel measurement li^t Q2 heads &om direction at right 
angles to extending direction of respective diffiraction gratings of the grating 
pattern 5, and incidence of the parallel measurement light Q3 heads firom 
5 direction at right an^es to extending direction of respective difEraction gratings of 
the grating pattern 6. 

About dififradion phenomenon, explanation was akeaidy made in the first 
embodiment, howevei; difBcactton phenomenon wiU be arranged to be e^cplained 
ftgfliyir 

Q 10 Since iocident light vector component whose incident direction heads at 

2 right angles to extending direction of diffraction grating among incident parallel 

% measurement lights of heading to diffiraction grating contributes to diffiraction 

phenomenon, for instance, when incidence of parallel measurement li^t Ql is 
made to head to the hologram seal 2 ficom direction of incident direction 0= 0 

CI 

III 16 . degree, as illustrated in BIG. 19, the reflected diffiraction light primary diffraction 

PI 

[i| li^it) 32 on the basis c^the grating pattern 4 is formed in such a way as to be 

positioned on the line sensor 28. 

On the other hand, since incident Ught vector component Ql' of the 
parallel measxurement l^t Ql contributes to diffraction and reflected vector 
20 component of the parallel measurement hght Ql exists, reflected diffraction hght 
33 on the basis of the grating pattern 5 is formed at one-side-^shifted position fix)m 
l^e line sensor 28. 

In addition^ since incident light vector component Ql" of the parallel 
measurement Hgfat Ql contdbutes to difl&raction and reflected vector component of 
25 the parallel measurement light Ql exists, and that, the reflected vector component 
has opposite direction to reflected vector component on the basis of the grating 
pattern 5, reflected diffraction light 34 on the basis of the grating pattern 6 is 
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&rme4 with the line eetiBor 28 as boundaxy, at opposite-side-dhifted position to the 
reflected diffraction light 33. 

In addition, &r instance, as illustrated in FIQ. 20, inddence of the parallel 
measurement light Q2 is made to head to tihe hologram seal 2 from direction of 
incident dixedion <i>= ^ 1, the reflected diffiraction light 33 on the basis of the 
grating pattern 6 is formed in such a way as to be positioned on the line sensor 28* 
In addition, for instance, as iUustrated in FIG. 21, incidence of the parallel 
measurement light Q3 is made to head to the hologram seal 2 fix>m direction of 
incident direction the reflected diSraction light 34 on the basis of the 

grating pattern 6 is fiiCTied in su(^ a way as to be posi^^ 

Supposing that inddenoe of the parallel measurement lig^it Ql is made to 
head to the hologram seal 2 while aiming at only the grating pattern 4 and pitch 
P3 of diflBraction grating of the gmting pattern 4 are ideally aligned with constant 
intervals, as illustrated in FIG. 22 by solid line, amount of h^t distribution Rl of 
the reflected dififraction l%ht 32 with shaip peak and narrow spread width W is 
detected on the line sensor 28. 

When pitdi P3 of diffraction grating is not constant interval, but is varied, 
as iQustrated in FIG. 22 by dotted line» amount of Hght distribution R2 of the 
reflected diflfraction light 32 having larger spread width W than spread width W of 
amoimt of light distribution Rl on the line sensor 28. Peak intensity Z of the 
reflected diffitaction Hght 32, as iUustrated in FIG. 23, is determined depending on 
depth (phase depth) of a groove 41 of diflBraction grating of being formed on the 
hologram seal 2. 

In addition^ when large pitch Pi based-difEraction grating different &om 
pitch P3 of diffraction grating is formed on the hal<^ram seal 2, as illustrated in 
FIG. 24, position of peak intensity Z of amount of Hght distribution Rl of reflected 
diffraction hght 32> on the supposition that position of peak intexisiiy Z of amo\mt 
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of distribution Rl of pitch P3 based-roflected di&action light 32"' of diffiraction 
gating is positioned at original point (light axis center of the light receiving 
i^stem)0, is shifted, &r instance, by only A 1 fi^m the or^in^d point to rig^ 
In addition, small pitch P2 based-diE&action grating different fbom pitch P3 of 
diffiraction grating is formed on the hologram seal, peak int^ssity of amount of 
distribution shifts to left side on the contrary to the above. 

Since the authentic card is contooQed strictib^ on its pitdi of diffraction 
grating, depth of groove of diffraction grating of being formed on the hologram seal 
2, it is considered that peak intensity Z of amount of light distribution of reflected 
diffraction li^t^ center of gravity position XG of the amount of li^t distribution, 
and spread width W of tihe amount of light distribution fall within permitted limit. 

On the contrary, in the counterfeit card, pitch of diiBBcaction grating is 
largely different ftom pitdi of dififraction grating of authentic card, pitch is 
approximately the same as that of the authentic card, however, dispersion of 
pitdhes is large, and/or depth of the groove 41 of the diffraction grating is largely 
difEbrent from depth of groove of diffiractbn grating of authentic card. These 
appear as optical characteriatacs of peak intensity of amount of light dietribution, 
center of gravity position of the amount of light distribution, and spread of the 
amount of li^t distribution of reflected di£&action lights therefore^ it becomes 
possible to judge whether the card is authentic card or counterfeit card in such a 
way as to analyze these qptical characteristics. 

It should be noted that, instead of center of gravity position of respective 
reflected luminous flux, or in addition thereto, it is appropriate to judge depending 
on mutual intervals of center of gravity position of respective reflected luminous 
flux. 

In addition, as already explained at column of conventional art, according 
to kinds of the card, in the case of the counterfeit card in which only one image is 
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formed although three images on the basis of three grating patterns with diflferent 
directioiis should be formed on the hologram seal 2, three reflected dijQQraction 
lil^ 32, 33, and 34 can not be obtained, but only one reflected diffraction light is 
obtained, according, it is possible to judge whether the card is counterfi^t card 
5 depending on the ntmiber of peak intensity Z of reflected diffraction li^t 

Aocardingly, if photoelectric output on the basifi of the leflected diffraction 
lil^ts 32, > 33, and 34 detected by the line sensor 28, as illustrated in FIQ. 18» are 
made to input to the analysis block section 30, in this analysis bbck section 30, 
peak intensity Z of amount of li^ distribution of the reflected diffraction limits 32, 
10 33, and 34, center of gravity position XG thereof spread width W (standard 
deviation a) are made to calculate by using statistical method, it is pos^ble to 
judge whether the card is authentic card or counterfeit card. 

In this calculation, the formulas (3), (4) described in the first embodiment 
.are used. 

15 The analysis section 30 possesses both function of storing temporarily the 

calculation result therein while conductijog calculation on the basis of the above 
descttbed fibrmulas (3), (4) and function of storing temporarily therein peak 
intensity Z. 

Analysis output of this analysis block section 30 is ix^ut to the judgment 
20 block section 31. Hie judgm^ent block section 31 is rov^^hty made up of the 
comparators 43, 44, and 45, the allowed value setting unite 46i 47, and 48, and the 
general judgment section 49. 

The allowed value setting unit 46 sets permitted limit of peak intensity Z 
of amoimt of light dishibution, the allowed value setting unit 47 sets permitted 
25 limit of center of gravity position of amount of hght distribution, and the allowed 
value setting unit 48 sets permitted limit of spread width of amount of light 
distribution. 
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Even, though, the card is the authontic card, since it iB not improbable that 
. peak intensity Z, center of gravity position XG, and spread width W of amount of 
li^t distnbutbn are different in every grating patterns 4, 5, and 6 of forming 
images 8, 9, and 10, it is desirable that permitted limit of providing to the 
5 respective allowed valxie setting units 46, 47, and 48 are made to change 
accompanying witli manQ>ulatiDn of the selection switches SI, S2^ and S3. 

Peak intensity anaV^iB output is ioput to the comparator 43 £com the 
analysis block section 30, center of gravity position analysis output is input to the 
comparator 44 from the analysis block sectbn 30, and sp3cead width analysis 
10 output is input to the comparator 45 from the ana^nsis block section 30* 

The comparator 43 compares whether peak intensity analysis output &]]s 
within peak intensity permitted limit for the saJ^ of card authenticity judgment 
set by the allowed value setting unit 46, the comparator 44 compaxea whether 
center of gravity position anab^ output &Ils within center of gravity position 
15 . permitted limit set by the allowed value setting ujoit 47, and the comparator 45 
compares whether spread width analysis output fells within spread widlih 
permitted limit for the sake of card authenticity judgment set by the allowed value 
setting unit 48* 

These comparison results are input to the general judgment section 49, 
20 and the general judgment section 49, on the basis of these comparison results^ 
judges whether the card is authentic card or counterfeit card, so, the judgment 
result thereof is displayed on the display section 50. 

According to the fourth embodiment, whether the card is authentic card or 
counterfeit card is capable of being judged by prooeduore that wiU be eicplained 
25 laten 

For instance, explanation will be made to conduct when the authentic 
card 1 is provided with the hologram seal 2 on which image on the basis of three 
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kinds of grating patterns is fincmed and measurement light is made to project to 
tihe hologram seal 2 while changing incident direction of the measurement light 
into three directioiis with the result that three peaks of diffraction lights should be 
obtained to be detected 

Incident direction of measurement hgbt against the hologram seal 2 is 
znade to change in order while man4>ulating the selection switches SI, S2, and S3 
in turn. Subsequently; judgment » made whether peak intensity Z of amoimt of 
light distribution, center of gravity position XG thereoi^ and spread width W 
thereof ML within permitted limit in every incident direction of respective 
measurement directians s^ainst the hologram seal 2* In some eases of 
coimterfeit card, only image on the hasis of one grating pattern is formed, since, in 
Budbi counterfeit card, peak intenmiy of reflected diffiraction Hgbt obtained in such 
a way as to project measurement light while changing incident direction into three 
directions against the hologram seal 2 can be obtained only one, it is possible to 
jxidgQ surely the card as fake one. In addition, even though the coimterfeit card is 
£mned somewhat elabomte^^ since it is possible to conduct authenticiiy judgment 
of the card depending on whether peak intensity Z of amount of light distribution 
of reflected diffiaction lig^t, center of gravity position XG ihereoi^ and spread 
width W thereof fall within permitted limit for the sake of authenticity ju%ment 
in every incident direction of measiurement li^t against the hologram seal while 
dbanging incid^t direction of measurement lig^t against the hoi<^gram seal 2 in 
turn, it is possible to enhance precision of card authenticity judgment. 

In addition, according to kind of the card, in some cases, it is possible to 
judge whetlier the card is counterfeit card when onfy specific one kind of gratuig 
pattern is judged among images on the basis of three kinds of grating patterns. 
In this case, incident direction of measurement light against the hologram seal 2 is 
made to select automatical^ to be fixed corresponding to the card on the basis of 
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photoelectric ouipnt from kind of a card judging means such as a card number 
reading means or while specifying kind of the card manually, so, it is possible to 
judge whellier the card is counterfeit card due to judgment whether peak intensity 
Z of amount of h^t distiibiition of reflected dif&action hght to the incident 
direction that is selected to be fixed in such a way as above, center of gravity 
position XG thereoC spread width W thereof &11 within permitted limit. 

In the fourth embodiment^ card authenticiiy judgment is made to conduct 
in sxich a way that tihere are provided three semicondxictor lasers, so, the 
semiconductor lasers are made to turn ON sequentially due to manipulation of the 
selection switches SI, 82, and S3 in order to change incident direction of 
measurement light to the hologram seal 2» however, only one semiconductor laser 
is provided, as illxistrated in FIG, 16 hy dotted line^ configuration may be adopted 
in which a rotaiy table 51 JEbr rotating l2ie card 1 wit^ the card 1 supported is 
provided within the box 20» and incident direction of measurement ti ght to the 
hologram aeal 2 is made to change due to manipulation of the selection switches 
SI, S2, and S3 while rotating the card 1. 

In addition, configuration may be adopted in which one semiconductor 
laser and one collimator lens are set to miller-<ytinder, so, the miller-cylinder is 
mounted on a revolution arm (not illustrated), wherein incident direction ^ to 
the hologram seal 2 is made to change while maintaining incident angle $ to the 
hologram seal 2 into constant value. 

According to the authentidtsr judging apparatus of the forth embodiment, 
there is the effect that it is possible to judge objectively authentidty of the card of 
havix^ hologram on which image on the basis of grating pattern is £>rmed. 

In particular, suioe the configuration is made to judge authenticity of the 
card 1 in such a way as to detect reflected diffraction li^t on the basis of various 
incident directions while changing incident direction to the hologram, there is the 
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advantageous e£Ebct lihat judgment precision of authenticity of the card is 
improved* 

In addition, there is the advantageous efifect that it is possibie to reduce 
judgment time in such a ws^ as to select to be fixed incident direction so as to head 
5 toward the hobgram seal fiom the correct position that authentidty can be made 
to judge with the best condition correi^ndtng to kind of the card 1* 

[Eifth Embodiment] 

In this fifth einbodixnent the Ii|^t projecting i^ystem 22, as iUuatrated in 
10 fIG. 26, is configured hy only the laser lig^t source section 24. Configuration of 
the light receiving s^Btem 23 is the same as that of the fimrth embodiment 

A circuit block section consists o^ as illustrated in FIG. 26, the control 
block section 29, analysis block sections 30a to SOc, and judgment block sectbns 
31a to 31a The contrcd block section 29 conducts only lighting^uttmg-out-lights 
15 control ofthe laser Hght source section 24 

The Iighting^uttingK)ut-light8 switch Si is connected to the control block 
section 29. When manipulating the lighting^utting-out-li^ts switch Si, a 
semiconductor lai^r 24a is turned ON. 

When the semiconductor laser 24a is turned ON^ incidence of llie parallel 
20 measurement light Ql, as illustrated in FIG. 26(a), with the incident an^ 6 to 
the hologram seal 2 as constant, as illustrated in FIG. 25<bX heads to the holc^ram 
seal 2 from incident diredion of ang^e ^ = 0 toward extending direction of a hne 
sensor 28a. 

Supposed that images 8"^ and 10" on the basis of three grating patterns 
25 and 6^ of iUustratii^ in FIG. 36 are formed on the hologram seal 2. 

Incidence of the parallel measurement light Ql heads fix>m direction at right 
an^es to extending direction of respective diffiractbn gratings of the grating 
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pattern 4. 

As eyphkied at the fourth embodiment, since incident light vector 
component of heading from direction at right angles to extending direction of 
djjB&action grating contributes to tihe diffiraction phenomenon from among 
incidence of parallel measurement li^ts of heading to diflBraction grating, when 
incidence of the parallel measurement lig^t Ql is made to head to the hologram 
seal 2 fiom direction of incident direction ^ = 0 degree, as illustrated in EIG. 
25(b), a plurality of reflected diBEracCion lights primary difl&action lights) 32, 3!?, 
and 32' oh the basis of the grating patterns 4'*, 5^ and 6^' are formed in such a way 
as to be positioned on the hne sensor 28a. 

According^, three imc^s on the basis of three grating patterns with 
different pitches of diffraction grating should be formed on the hologram seal 2, 
however, in the case of covmterfeit card in which only one image is formed, three 
reflected diflfradion lights 32, 32*. and 3T can not be obtained, namely, ance only 
one reflected diffiraction light is obtained, it becomes to judge whether the card is 
counterfeit card depending on the number of peak intensity Z of reflected 
difOcaction light 

Consequently, as illustrated in BIG. 26, photoelectzic output on the basis 
of reflected diffiaction lights 32, 32", and 32^V detected by the line sensor 28a is 
input to the analysis block sections 30a to 30c, then the anaJ^ysis block sections 30a 
to 30c calculate peak intensity Z of amount of Kght distribution of the reflected 
diffraction li^ts 32, 32", and 32^, re^ective center of gravity positions XG thereoi^ 
respective spread width W (standard deviation a) while using statistical method 
in the same way as the first embodiment, with the result that it is possible to judge 
whether the card is authentic card or coimter&it card. 

Respective anatysis block sections 30a to 30c possesses function of storing 
temporary therein the calculation result while conducting calculation on the basis 
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of the fbrmtilas (3\ (4) of the first embodiment, and function of storing temporary 
therein peak intensity Z. 

Analysis output of the analysis bbck sections 30a to 30c are input to the 
judgment block sectbns 31a to 31a Hie judgment block sections 31a to 31c are 
roughly mads up of comparators 43a to 43c, 44a to 44c, and 45a to 45c, aUowed 
value setting units 4fia to 46c 47a to 47c, and 48a to 48c, and the general 
judgment section 49. 

The allowed value setting units 46a to 46c set permitted limit of peak 
intensity Z of amount of Hght disttibutbn, the aUowed value setting units 47a to 
47c set permitted limit of center of gravity position of amount of Hght distribution, 
and allowed value setting units 48a to 48c set permitted limit of spread width of 
amount of light distribution. 

Respective peak intensity analysis outputs are input to the comparators 
43a to 43c £ram the analysis block sections 3(^ to SOc, respective center of gmvilar 
position analysis outputs are input to liie comparators 44a to 44c fix>m the analysis 
block sections 30a to 30c, and respective spread width analyBis outputs are input 
to the comparators 45a to 46c £rom the analysis block sections 30a to 30c» 

The comparators 43a to 43c compare whether peak intensily analysis 
output Ms within peak intensity permitted limit for the sake of card authenticity 
judgment set by the allowed value setting units 46a to 46c ^ comparatozs 44a to 
44c compare whether center of gravity position analysis output &Db within center 
of gravity position permitted Kmit set by the allowed value setting units 47a to 47c, 
and the comparators 45a to 45c compare whether spread width anafersis output 
fialls within spread width permitted Hmit for the sake of card authenticity 
judgment set by the allowed value setting units 48a to 48c. 

These comparison results are input to the general judgment section 49, 
then, the general judgment section 49 judges whether the card is authentic card or 
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ooimterfeit card on the basis of these comparisoii results/ so, judgment result is 
displayed on the display section 50 in the same way as the fourth embodiment. 

According to the fifth embodiment, it is possible to judge whether the card 
is authentic card or cotmterfeit card depending on following description. 

For instance, the hologram seal 2 on which image on the ba^s of three 
kinds o£ grating patterns with the same arrangement formation direction of 
difiraction grating and di&rent pitches are formed is provided on the authentic 
card 1, and three peaks of dtffiractian hght obtained in such a way as to prqject 
measurement hght to the hologram seal 2 should be detected from the authentic 
card 1, accordingly, when on^ one peak intensity of reflected diSractbn ligbt 
obtained in such.a way as to project measurement light to the hologram seal 2 is 
obtained, it is possible to judge surely the card to be counterfeit card. 

In addition, even thou^ the counterfeit card is fodrmed somewhat 
elaborately, it is possible to conduct authenticily judgment of the card accurately in 
sudi a way that judgment is made whether peak inten^ty of amount of light 
distribution of respective reflected diffiraction lights 32, 32*, and 32^^ obtained in 
such a way as to project measurement Hght to the holc^pram seal 2, center of 
gravity position thereof and i^read width thereof foil within permitted limit for 
authenticity judgment. 

[Sixth Embodiment] 

M aJxeeidy described above, according to kinds of the cards» as illiistrated 
in HG. 3^ some cards have the hologram seal 2 on which three images 8, 9, and 
10 on the basis of three grating patterns 4, 5, and 6 with dii&rent arrangement 
formation direction of dijBEraction gratings are formed. 

In this case, the leflected dififraction light 32 on the basis of the grating 
pattern 4, as illustrated in FIGS. 27 and 28, is formed on the Ime sensor 28a. On 



45 



the other hand, since the incident Kght vector component Qr of parallel 
measurement light Ql contributes to diffraction and reflected vector component of 
the parallel meafiurement light Ql exists, the reflected difGraction Ught 33 on the 
basie of the. grating pattern 5 is formed at one-side-shiffced position icom the line 
sensor 28a. 

In addition, siooe the incident ligjit vector component Ql** of parallel 
measurement Mght Ql contributes to diffiractaon and teflected vector component of 
the parallel measuxement light Ql exists, and that the reflected vector component 
has opposite direction to reflected vector component on the basis of the grating 
pattem 6, the reflected diffraction light 34 on the basis of the grating pattern 6 is 
formed, with the line sensor 28a as boundaiy, at opposite-side-shiEted petition to 
the reflected diffraction light 33. 

Acoording]y» line sensors 28b» 28c are provided in parallel to the line 
sensor 2&t at position on whidi tihte reflected diffiractioii l^ts 33, 34 are formed. 

Tbetk, as illustrated in PIG. 29, respective hne sensors 28a to 28c are 
connected to xeqjective analysis block sections 30a to 30c- Further, respective 
analysis block sections 30b, and 30c are capable of being competed to the line 
sensor 28a via connection switches S3^ and S4. The contixil block section 29 is 
provided with a cooxsection changing switch 82^ in parallel to the lighting^utting- 
out-lights switch Si, ia which circuit is formed in such a way that when the 
connectbn changing switch 82" is turned ON, the connection switches S3, and S4 
axe turned ON, above configuratH)n is one in which photoeledaic output of the line 
sensor 28a ia made to input simultaneously to respective analysis block section 
30ato30c 

Under such configuration, when the connection changing switch 82" is 
OFF, it is possible to conduct authenticity judgment of the card of having the 
hologram seal 2 on which three images 8, 9, and 10 are formed on the basis of 
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three grating patterns 4, 5, and 6 with diferent arrangement formation direction 
of diffraction grating* Namely, it is possible to judge authenticity of the card in 
which arrangement formation direction of a pluraHly of reflected difi&action hght 
is perpendicular to extending direction of the hne sensor 

In addition, when the coimection changing switch S2* is ON, it is also 
possible to conduct authentictty judgment of the card in which arrangement 
formation direction (arrangement fi)rmation direction of a plurality of reflected 
diffraction li^ts) of respective diflfraction gratings of forming respective grating 
patterns is the same direction as extending direction of the line sensor 28a and 
pitches oi difEraction grating is different. 

[Modified Example] 

It should be noted that, in the sixth embodiment, there axe provided 
switches S, S'. S3, and S4 illustrated in BIG. 29, and authenticity of the card 1 is 
conducted in which the card 1 is one that has hologram which is provided on the 
card 1 and on which a plurality of images on the basis of grating pattern with 
different arrangement formation direction of difi&action grating are formed, 
however, as illustrated in FIG. 30, configuration may be adopted in which 
photoelectric output of respective line sensors 28a to 28c are made to input 
independentiy to respective analysis block sections 30a to SOc, by using on^ the 
switch SI, judgment is made to conduct about authenticity of the card 1 of having 
thereon hologram on which a plurality of images are formed on the basis of grating 
pattern with diflferent arrangement formation direction of difEraction grating. 

According to the authenticity judging apparatus of the fifth embodiment 
and the sixth embodiment, it is possible to judge authenticity of the card 
objectively and in high speed in which the rard has hologram on which a plurality 
of images on the basis of grating pattern are formed* 
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CB£EeGt of the Invention] 

Acxx>rdiDg to the present invention, authenticity ju(^ment whether the 
card is authentic card or camouflage card is capable of being conducted strictly 
while using difi&action grating of bdng difficvdt to &>x^ without conducting 
authenticity judgment by using the whole image of hologram image and/or part 
image at wide range. 

In addition, it 10 possible to improve reliabilily of judgment result 
Furthei; it is possible to conduct authenticity judgment of the card objectively 

In thia case^ there is the effect that judgment precision of authenticily of 
the card is improved if configuration is adopted in which authenticity of the card is 
judged while detecting reflected dxfiGraction light on the basis of various incident 
directions with incident direction to hologram varied. 

In addition, there is the e£fect that it is possible to reduce juc^pnent time if 
configuration is adopted in which incident direction is selected to be fixed so that 
incidence of measurement lif^t heads to hologram seal firom the correct direction 
capable of being judged authenticity with the best condition corresponding to kind 
of the card. 

In addition, it is possible to judge objectively and speedy authenticity of 
the card having hologram on which a plurality of images on the basis of grating 
pattern are formed* 

According to the card authenticity judgment system of the present 
invention, it is possible to conduct authenticity judgment whether the card is 
authentic card or coimterfeit card speedy and easily further with high precision 
depending on kind of the card. 
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